Growth and differentiation of bone marrow stromal cells on biodegradable polymer scaffolds: an in vitro study.
A fundamental component of bone tissue engineering is an appropriate scaffold as a carrier for osteogenic cells. The aim of the study was to evaluate the response of human bone marrow stromal cells (BMSC) to scaffolds made of three biodegradable polymers: poly(L-lactide-co-ε-caprolactone) (poly(LLA-co-CL)), poly(L-lactide-co-1,5dioxepan-2-one) (poly(LLA-co-DXO)), and poly(L-lactide) (poly(LLA)). Cellular response was evaluated in terms of attachment, proliferation, and differentiation. SEM disclosed earlier cell attachment and better spreading on poly(LLA-co-CL) and poly(LLA-co-DXO) scaffolds than on poly(LLA) after 1 h. At 24 h and 14 days postseeding, BMSCs had spread well, forming multiple cellular layers on the scaffolds. Cell proliferation was higher on poly(LLA-co-CL) and on poly(LLA-co-DXO) than on poly(LLA) after 1 and 7 days. Cell growth cycles of BMSC were longer on the scaffolds than on coverslips. After 7 and 14 days cultivation on scaffolds, the expression of osteogenic markers such as ALP, Col I, OPN, and Runx2 were stimulated by BMSC, which indicating that poly(LLA-co-DXO), poly(LLA-co-CL), and poly(LLA) could support the osteogenic differentiation of BMSC in vitro. Poly(LLA-co-CL) and poly(LLA-co-DXO) promoted better attachment and growth of BMSC than poly(LLA). BMSC also retained their osteogenic differentiation potential, indicating biological activity of BMSC on the scaffolds. The promising results of this in vitro study indicate that these copolymers warrant further evaluation for potential application in bone tissue engineering.